Intracellular angiotensin II increases the total potassium current and the resting potential of arterial myocytes from vascular resistance vessels of the rat. Physiological and pathological implications.
The influence of intracellular and extracellular administration of angiotensin II (Ang II; 10(-9) M) on total potassium current of arterial myocytes isolated from mesenteric arteries of Sprague Dawley rats was investigated. Measurements of total potassium current were performed using the voltage clamp whole cell configuration while the effect of intracellular Ang II on the resting potential of arterial myocytes was measured using the current clamp configuration of pCLAMP. The results indicated that: 1) intracellular Ang II (10(-9) M) increased the total potassium current by 73% ± 2.6% (n = 22; P < .05) within 5 minutes; 2) concurrently with the increment of potassium current, the resting potential was increased by 7 ± 1.5 mV (n = 23; P < .05); 3) extracellular administration of Ang II (10(-9) M) reduced the total potassium current by 20% ± 1.6% (n = 21; P < .05) within 5 minutes and depolarized the smooth muscle cells by 9 ± 2.3 mV (n = 26; P < .05); 4) the effects of intracellular Ang II on potassium current and membrane potential were inhibited by dialyzing a PKA inhibitor (10(-9) M) inside the cell together with Ang II (10(-9) M; P > .05); 5) valsartan (10(-9) M) dialyzed into the cell together with Ang II (10(-9) M) abolished the effect of the peptide on potassium current and membrane potential. The presence of endogenous or internalized intracellular Ang II in vascular resistance vessels and its effect on potassium current and resting potential indicates that the peptide present inside the arterial myocytes plays an important role on the regulation of vascular tone and consequently on peripheral resistance, which is a determining factor in the regulation of arterial blood pressure.